Complete nucleotide sequence and analysis of pPSR1 (72,601 bp), a pPT23A-family plasmid from Pseudomonas syringae pv. syringae A2.
Plasmid pPSR1 is a conjugative plasmid originally isolated from Pseudomonas syringae pv. syringae A2, and is a member of the recently described pPT23A plasmid family. We have determined the complete sequence of pPSR1 and found the plasmid to be 72,601 bp in length, encoding 55 ORFs. Putative functions were assigned to 49 ORFs; of these, 24 (49.0%) are involved in plasmid replication, maintenance or conjugation, 17 (34.7%) have roles in virulence or ecological fitness, and eight (16.3%) encode transposase functions as part of mobile elements. pPSR1 carries the effector gene orf34, the mutagenic DNA repair operon rulAB which confers tolerance to ultraviolet radiation, and two genes for methyl-accepting chemotaxis proteins, one of which was located within the novel transposon Tn 5395. The streptomycin resistance transposon Tn 5393a, which carries a strA-strB determinant, was found inserted immediately downstream of the pPSR1 repA gene. Functional analysis of the replication region of pPSR1 indicated that the repA gene and flanking upstream and downstream sequences are required for autonomous replication in P. syringae. Hybridization analyses of the distribution of 11 of the pPSR1 ORFs indicated that many of the ecologically important ORFs were confined to the pathovar P. syringae pv. syringae -either to strains from the local population from which pPSR1 was originally isolated, or strains from a worldwide collection. Conjugative transfer genes and a gene encoding a transcriptional regulator were more widely distributed among several P. syringae pathovars. The sequence analysis of pPSR1 suggests that pPT23A-family plasmids evolve by accumulating genes that are important for host-pathogen interactions or growth on plant hosts, which are incorporated onto a conserved backbone encoding conjugation and stability determinants.